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© A support base (12) and framework (14) on a lay 
vessel (22) support an alignment tower (16) that 
extends upwardly from the base (12) and is de- 
signed to support the pipe joint to be added to the 
pipeline (20). A support tower (18) that supports the 
weight of the pipeline (20) is attached to the support 
base (12) such that the support tower (18) extends 
downwardly therefrom into the water. A travel block 
(26) can move along the length of the tower (18) for 
raising or lowering the pipe and pipeline (20). A 



pedestal (28) that is movable between open and 
closed positions for receiving a pipe section from the 
travel block (26) and supporting the weight of the 
pipeline (20) is positioned near the bottom of the 
tower (18). A strongback or boom (38) may be used 
to grasp a pipe joint from a ready rack and transfer 
the pipe joint into the alignment tower (16) for addi- 
tion to the pipeline (20). The attachment position and 
extension of the support tower (18) into the water 
lowers the centre of gravity of the apparatus. 
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The invention is generally related to the laying 
of pipeline and particularly to the near vertical 
laying of pipeline offshore such as in deep water. 

The laying of offshore pipelines has been done 
for many years utilizing the technique referred to 5 
as S-lay. In the S-lay technique, joints of pipe are 
added to the pipeline in a horizontal position on the 
deck of a lay barge. The pipeline then curves over 
the stern of the barge, angles down toward the 
seabed, curves back to horizontal and lays on the w 
seabed. The profile of the pipeline from the lay 
barge to the seabed is in the form of a long "S", 
which leads to the name of S-lay. 

Although S-lay has been the method of choice 
for virtually all pipeline installed to date, there are is 
physical limitations on the use of this technique. 
Chief among these is water depth. As the water 
depth increases, the ability to move the vessel on 
anchors becomes more and more difficult and the 
horizontal component of the pipe tension becomes 20 
greater and greater. The offshore pipeline industry 
has been aware of this problem for years and has 
as a solution, accepted the concept of near vertical 
lay, called J-lay, as the system of choice for deep 
water pipe laying. It should be understood that the 25 
definition of deep water, when referring to the use 
of J-lay, is a direct function of pipe diameter. This 
relationship is a result of the minimum water depth 
required for pipe of a certain diameter to achieve 
the proper flex during the vertical laying operation. 30 
There is also a maximum practical depth for spe- 
cific pipe diameters. As an example, pipe having a 
diameter of 168.3 mm (6.625 inches) requires a 
minimum water depth, with no water in the pipe, of 
37.8 m (124 feet). At the opposite end of the scale, 35 
pipe having a diameter of 1.07 m (42 inches) 
requires a minimum water depth, with no water in 
the pipe, of 407.5 m (1 ,337 feet). 

Considerable work has been done over the 
years on the theoretical aspects of the J-lay con- 40 
cept, but very little work has been done on the 
actual hardware and equipment needed for this 
type of system. Most of the systems proposed 
have utilized existing semi-submersible drilling 
units. These units, which are capable of being 45 
modified for this service, were not built to be used 
as pipe layers and cannot be made to be very 
efficient during pipe laying operations. 

Another problem area in laying pipeline off- 
shore is the storage, transportation, and transfer of so 
pipe to the lay vessel. In normal operations, the 
line pipe for the pipeline is transported to the field 
in forty feet (12.2 m) long joints. The transport 
vessel, which is usually a small material barge or a 
special purpose pipe haul boat, is tied to the side 55 
of the lay vessel as the pipe is transferred to the 
lay vessel. Transfer of the pipe, one joint at a time, 
may take several days. The transfer of pipe from 
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between vessels subject to sea-induced motion is 
hazardous to personnel and equipment under good 
sea conditions and becomes impossible to do safe- 
ly under bad conditions. 

Applicants are aware of a system that utilizes a 
ramp that can be adjusted from horizontal to verti- 
cal. It uses large tensioners to grip the pipe and 
apply the necessary amount of tension to the sys- 
tem. This system has never been used for deep 
water pipeline construction. 

Offshore pipe laying systems, those in use (S- 
lay) and theoretical proposals (J-lay), have certain 
things in common. The systems may or may not 
use pipe add-ons that have been multi-jointed out- 
side the system to provide pipe joint lengths great- 
er than the normal forty foot (12.2 m) pipe length. 
Theoretical J-lay systems have proposed joint 
lengths of eight feet (24.4 m) or more. A single 
station is used to accomplish the welding, NDT 
(non-destructive testing), and pipe coating of joints. 
In J-lay, it is necessary to have a means to transfer 
the pipe from the horizontal position on the lay 
vessel to a near vertical position on the lay line. It 
is also necessary to have some means of lowering 
the pipe as the lay vessel moves forward. A par- 
ticular problem in this area has been the issue of 
devising an efficient manner of transferring the load 
of the pipeline to a holding mechanism so that the 
lowering mechanism can then be raised in prepara- 
tion for receiving the weight of the pipeline after 
addition of the next pipe joint. Copending European 
Patent Application No. 94305071.6 describes an 
apparatus for near vertical laying of pipeline that 
includes a tower on the lay barge that supports the 
weight of the flooded pipeline and uses a travel 
block and pedestal arrangement that allows for a 
ready weight transfer of the pipeline from the travel 
block to the pedestal during lowering of the pipe- 
line after a new pipe joint has been added. A 
problem with the system as described is that the 
major loads of the pipeline are carried through 
compression in the tower during lowering. This 
puts large loads above the vessel deck on a con- 
tinuous basis and raises the centre of gravity of the 
system above the normal centre of gravity of the 
vessel. 

According to the present invention there is 
provided apparatus on a vessel for near vertical 
laying of a pipeline offshore, the apparatus com- 
prising: 

a support base mounted on the vessel; 

a framework mounted on said support base 
and extending upwardly therefrom; 

a pipe joint alignment tower pivotally attached 
to and supported by said support base and frame- 
work; 

a support tower pivotally attached to said sup- 
port base and extending downwardly from said 
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support base; and 

means received in said support tower for re- 
ceiving and supporting the weight of the pipeline. 

In a preferred embodiment of the invention, the 
apparatus lowers the centre of gravity of the sys- 
tem to below that of the vessel. An alignment tower 
that extends above the deck of the vessel supports 
the weight of only one multijoint of pipe and the 
Internal lineup clamp and storage and transfer sys- 
tem. The tower that supports the weight of the 
flooded pipeline extends below the vessel into the 
water and replaces the stinger. The travel block 
and pedestal used to support and lower the pipe- 
line in the tower are positioned in the tower. The 
travel block is moved in and out of the water along 
the length of the tower during operations. 

In accordance with another aspect of the inven- 
tion, the support tower is replaced by a stinger 
support frame plvotally attached to the support 
base, a pedestal attached to the support frame, the 
pedestal being operable to releasably receive and 
support the weight of the pipeline, a stinger at- 
tached to the lower end of the stinger support 
frame and extending downwardly therefrom, and a 
travel block received in the stinger and movable 
along the length of the stinger. 

The invention will now be described by way of 
example with reference to the accompanying draw- 
ings, throughout which like parts are referred to by 
like references, and in which: 

Fig. 1 is an elevation view of one embodiment of 
the invention; 

Fig. 2 is a detail view that illustrates the junc- 
tures of the support base, alignment tower, and 
support tower shown in Fig. 1 ; 
Fig. 3 is a detail view that illustrates the lower 
end of the support tower; 
Fig. 4 is a detail view that illustrates the lower 
end of the support tower with the travel block 
near the pedestal; 

Fig. 5 illustrates an alternative embodiment of 
the invention; 

Fig. 6 illustrates a detail view of the stinger 
support framing and upper end of the stinger of 
the alternative embodiment; 
Fig. 7 illustrates a detail view of the lower end of 
the stinger of the alternative embodiment with 
the travel block at the tower end of the stinger. 
Referring to Fig. 1, apparatus 10 for near verti- 
cal laying of pipeline is generally comprised of a 
support base 12, a framework 14, a pipe joint 
alignment tower 16, a support tower 18, and means 
in said support tower 18 for receiving and support- 
ing the weight of the pipeline 20. 

Support base 12 is rigidly attached to a lay 
vessel 22. In the preferred embodiment, support 
base 12 is arranged to pivotally receive both align- 
ment tower 16 and support tower 18. Support base 



12 and apparatus 10 are illustrated in Fig. 1 and 2 

as being positioned amid ship on lay vessel 22 at 

which is commonly referred to as a moon pool. 

However, it should be understood that apparatus 1 0 
5 may also be positioned at a side or the stern of lay 

vessel 22 to accommodate the specific needs of 

the pipe laying operation. 

Framework 14 is rigidly attached to support 

base 12 and extends upwardly therefrom. Frame- 
70 work 14 provides support to pipe joint alignment 

tower 16. 

Pipe joint alignment tower 16 is lightly framed 
as it only has to support the weight of one joint or 
multijoint of pipe and the internal lineup clamp and 

rs transfer system. Pipe joint alignment tower 16 is a 
U-shaped frame open on one side along its length 
and is designed to support the weight of the pipe 
joint during welding to the pipeline. As seen in the 
phantom views in Fig. 1, pipe joint alignment tower 

20 16 is attached to support base 12 and framework 
14 so that it may be selectively positioned at 
several different angles according to that required 
during pipe laying operations. Pipe joint alignment 
tower 16 is in alignment with support tower 18. 

25 Support tower 18 is pivotally supported at its 

upper end in support base 12 by support framing 
24, best seen in Fig. 2. As indicated by the phan- 
tom views in Fig. 1, support framing 24 provides 
for selective pivoting of support tower 18 according 

30 to needs of the pipe laying operations as men- 
tioned above for pipe Joint alignment tower 16. 
Support tower 18 is designed to be able to support 
the weight of the flooded pipeline during pipe lay- 
ing operations. Means for receiving the weight of 

35 the pipeline is provided in the form of travel block 
26 and pedestal 28, seen in Fig. 2-4. Travel block 
26 and pedestal 28 are used in cooperation to 
support and lower the pipeline after a pipe joint has 
been added. Pedestal 28 supports the weight of 

40 the pipeline at a buckle arrestor 30 while a pipe 
joint is being added to the pipeline. After addition 
of the new joint, the travel block is raised to pick 
up the pipeline load, the pedestal is opened, and 
then the travel block 26 is lowered in support tower 

45 1 8 via winch 32, cable 34, and crown block 36 and 
the weight of the pipeline is transferred to pedestal 
28. Travel block 26 is then raised back to the 
upper end of support tower 18 in preparation for 
addition of another pipe joint to the pipeline while 

so the pedestal supports the pipeline. Although any 
suitable equipment may be used to achieve the 
operations required of the travel block and pedes- 
tal, the travel block and pedestal configuration de- 
scribed in European Patent Application No. 

55 94305071.6 is preferred for the most efficient and 
time saving weight transfer. 

The transfer of pipe joints from horizontal on a 
pipe ready rack into pipe joint alignment tower 16 



3 



03/28/2003, EAST Version: 1.03.0002 



5 



EP 0 661 488 A1 



6 



is illustrated as being accomplished by the use of 
an alignment boom 38 that is pivotally attached to 
pipe joint alignment tower 16. However, it should 
be understood that any suitable transfer means 
such as a strongback may also be used. 

In operation, pipe joint alignment tower 16 and 
support tower 18 are aligned with each other and 
set at the angle required for the pipe laying oper- 
ations according to pipe size and water depth. A 
single pipe joint has the ends prepared for welding 
to the pipeline and is transferred to a pipe ready 
rack. 

Alignment boom 38, or any suitable equipment, 
receives the pipe joint from cranes and is then 
pivoted upwardly as indicated by the arrow and line 
in Fig. 1 to transfer the pipe joint to pipe joint 
alignment tower 16. Clamps provided in pipe joint 
alignment tower 16 receive the pipe joint and hold 
it in place while it is welded to pipeline 20. The 
clamps provided in pipe joint alignment tower 16 
are preferably adjustable to allow for precise align- 
ment of the pipe joint and pipeline. Work deck 40 
is provided for personnel and the necessary equip- 
ment to carry out the welding and testing oper- 
ations. During the addition of the pipe joint, pedes- 
tal 28 supports the pipeline at a buckle arrestor 30 
on the pipeline. An internal line up clamp will 
typically be provided at the upper end of pipe joint 
alignment tower 16 for lowering into the pipe joint 
to the abutting surfaces of the pipe joint and pipe- 
line. Buckle arresters are provided at selected in- 
tervals along the pipeline to prevent buckling of the 
pipe during laying operations. After the welding, 
testing, and coating operations are complete, travel 
block 26 takes the load from pedestal 28 and is 
lowered in support tower 18 as the lay vessel 
moves forward. Fig. 3 illustrates a buckle arrestor 
30 at pedestal 28 as it supports the pipeline 20 
during welding of the next joint and the raising of 
travel block 28 while Fig. 4 illustrates a just com- 
pleted transfer between the travel block 26 and 
pedestal 28 as travel block 26 is beginning to be 
moved back to the upper end of support tower 1 8 
in preparation for attachment of another pipe joint. 
Travel block 26 is moved to the upper end of 
support tower 18 and used to support the pipeline 
at a buckle arrestor after completion of welding. A 
pipe joint already positioned in pipe joint alignment 
tower 16 is then welded to pipeline 20 and the 
process is repeated. Besides providing for a lower 
center of gravity, the location of the travel block 
below the work area eliminates the need to wait for 
the travel block to clear the work area before 
proceeding with work on attaching the next pipe 
joint to the pipeline. 

Fig. 5-7 illustrate an alternate embodiment of 
the invention. The main difference in the alternate 
embodiment is that the large support tower is re- 



placed by a stinger, the pedestal is moved above 
the water line, and the travel block moves along the 
length of the stinger in and out of the water. As 
seen in Fig. 5, the support tower shown in Fig. 1 is 

5 replaced by stinger support frame 42 and stinger 
44. As best seen in Fig. 6, stinger support frame 42 
is also pivotally supported in support base 12 by 
support framing 24. Pedestal 46 operates in a 
similar fashion as above so as to cooperate with 

70 travel block 26 for receiving and transferring the 
weight of the pipeline between the pedestal and 
travel block. Pedestal 46 is provided with clamp 48 
that moves between an open position where it does 
not support the weight of the pipeline and a closed 

75 position where it does support the weight of the 
pipeline. Fig. 6 illustrates the pedestal clamp and 
travel block in position for transferring the weight of 
the pipeline to the travel block. As described 
above, travel block 26 is supported and moved by 

20 cable 34 across crown block 36. Travel block 26 
receives the weight of the pipeline from clamp 48 
by contact of the upper end of travel block 26 with 
buckle arrestor 30 on the pipeline. Travel block 26 
is then lowered in stinger 44 as lay vessel 22 

25 moves forward to lower and lay pipeline equal to 
the length of the pipe joint that has been added. 
Clamp 48 is then closed to receive a buckle arres- 
tor on the pipeline and support the weight of the 
pipeline while another joint is added and travel 

so block 26 is opened to release the pipeline and 
raised back up to the pedestal. As illustrated by the 
dotted lines indicating a phantom view of stinger 
44, the lower portion of stinger 44 is hinged such 
that it may be pivoted upward and locked in an 

35 inoperative stowed position to reduce its water 
depth and resistance to movement of lay vessel 22 
when pipe laying operations are not being con- 
ducted. As described above, the alternate embodi- 
ment is movable within a selected range of angles 

40 to provide the most desirable angle for pipe size 
and water depth. The alternate embodiment pro- 
vides the additional advantages of the stinger being 
lighter weight than the support tower and the travel 
block being the only moving part that is submerged 

45 in water below the vessel. The location of the 
pedestal also keeps it out of the water and pro- 
vides for easier maintenance. 

Because many differing embodiments may be 
made within the scope of the inventive concept 

so herein taught and defined in the claims and be- 
cause many modifications may be made in the 
embodiment herein detailed in accordance with the 
description, it is to be understood that the details 
herein are to be interpreted as illustrative and not 

55 in a limiting sense. 
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Claims 



Apparatus on a vessel for near vertical laying 
of a pipeline offshore, the apparatus compris- 
ing: 

a support base (12) mounted on the vessel 
(22); 

a framework (1 4) mounted on said support 
base (12) and extending upwardly therefrom; 

a pipe joint alignment tower (16) pivotally 
attached to and supported by said support 
base (12) and framework (14); 

a support tower (18) pivotally attached to 
said support base (12) and extending down- 
wardly from said support base (12); and 

means (26,28) received in said support 
tower (12) for receiving and supporting the 
weight of the pipeline (20). 
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75 



said pedestal (46). 

Apparatus according to claim 4, wherein said 
stinger (44) is hinged at its lower section to 
allow pivoting of the lower section upwardly 
into a stowed inoperative position. 



Apparatus according to claim 1, comprising 
means (38) for transferring a pipe joint from 
the vessel (22) into said alignment tower (16). 



20 



Apparatus according to claim 1 or claim 2, 
wherein said means for receiving and support- 
ing the weight of the pipeline comprises: 

a travel block (26) arranged to be movable 
along the length of said support tower (18); 
and 

a pedestal (28) at the lower end of said 
support tower (18) for receiving and supporting 
the weight of the pipeline (20) from said travel 
block (26). 
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Apparatus on a vessel for near vertical laying 
of a pipeline offshore, the apparatus compris- 
ing: 

a support base (12) mounted on the vessel 
(22); 

a framework (1 4) mounted on said support 
base (12) and extending upwardly therefrom; 

a pipe joint alignment tower (16) pivotally 
attached to and supported by said support 
base (12) and framework (14); 

a stinger support frame (42) pivotally at- 
tached to said support base (12); 

a pedestal (46) attached to said support 
frame (42), said pedestal (46) being operable 
to releasably receive and support the weight of 
the pipeline (20); 

a stinger (44) attached to the lower end of 
said stinger support frame (42) and extending 
downwardly therefrom; and 

a travel block (26) received in said stinger 
(44) so as to be movable along the length of 
said stinger (44), said travel block (26) being 
operable to releasably receive and support the 
weight of the pipeline (20) in cooperation with 



35 



40 



45 



50 



55 



5 



03/28/2003, EAST Version: 1.03-0002 




03/28/2003, EAST Version: 1.03.0002 



EP 0 661 488 A1 




03/28/2003, EAST Version: 1.03.0002 



EP 0 661 488 A1 



FIG.6 





03/28/2003, EAST Version: 1.03.0002 



J} 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 30 5860 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 

to I 



CLASSIFICATION OF THE 
APPLICATION (IntCLa) 



A 
A 
A 
A 



EP-A-0 020 257 (GAZ DE FRANCE) 

* claims 1-10; figures 1-8 * 

US-A-3 860 122 (CERN0SEK) 

* abstract; figures 1-6 * 

GB-A-2 095 787 (BL0HM & V0SS AG) 

* abstract; figures 1-4 * 

US-A-4 112 698 (LAMMERT ET AL.) 

* column 3, line 48 - line 51; figures 1-3 



1-4 

1.2,4 

1 

4,5 



F16L1/19 
F16L1/20 
F16L1/225 



TECHNICAL HELDS 
SEARCHED (lot CI 6) 



F16L 



The present search report has been drawn op for all claims 



THE HAGUE 



D*t »f coamMJu »f tat Math 

6 April 1995 



Angius, P 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly relevant If combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited In the application 
L : document dted for other reasons 

of the same patent family, corresponding 



03/28/2003, EAST Version: 1.03.0002 



